Abstract: Biometrical studies were conducted on sixty four gravid uteri with estimated gestation period of 1st, 2nd, 3rd and 4th month of pregnancy in Kundhi buffaloes. Sixteen specimens for each month of gestation were collected from Hyderabad slaughterhouse to evaluate techniques for measurement of reproductive organs. The measurements for fetometry and morphometry of reproductive organs by ultrasound machine and manually (by measuring tape and vernier caliper) were performed and compared. The Ultrasound examinations were performed through diagnostic ultrasound machine equipped with multi-frequency 5-10MHz transrectal linear array transducer. Analysis revealed that the ovary, foetus, foetal fluid and uterus progressively increased significantly (P<0.01) in weight during 4th month of the gestation than 1st, 2nd and 3rd month of gestation period in rbST treated Kundhi buffaloes. Ovaries with CL were significantly (P<0.01) heavier than the ovary in which CL was absent. Corpus leutum was significantly lighter (P<0.01) during 1st month of pregnancy than 2nd, 3rd and 4th month of pregnancy in rbST treated Kundhi buffaloes. Gravid uterus was significantly heavier (P<0.01) during 4th month of pregnancy than 1st, 2nd and 3rd month of pregnancy in rbST treated Kundhi buffaloes. There was no significant difference between the measurements of oviduct, cervix and vagina during 1st to 4th month of pregnancy. The placenta, foetal fluid and foetus progressively increased significantly in size as gestation period progressed. The ultrasonographic fetometric and morphometric threshold of CRL, TD and UD and foetal weight was steadily increased in rbST treated Kundhi buffaloes. There was significant increase (P<0.05) in the CRL, TD, UD and foetus weight/volume at 4 th month of pregnancy than 1 st , 2 nd and 3 rd month of pregnancy in rbST treated Kundhi buffaloes. In conclusion, the overall data indicated that the examination for ultrasonographic fetometry and morphometry of reproductive organs of kundhi buffaloes for evaluation of fetal development, estimation of gestational age and formulation of fetal chart through reproductive organs were more suitable as compare to manual biometrical evaluation.
INTRODUCTION
Ultrasonography is a safe and non-invasive diagnostic technique in veterinary medicine and better method for detecting reproductive disorders in buffalo [1, 2] , sheep [3] and goat [4] . The application of transrectal real-time ultrasonography revolutionized the knowledge of reproductive biology which represents a technological breakthrough for the study of bovine reproduction. Ultrasonic imaging has clarified the nature of complex reproductive processes in cattle including ovarian follicular dynamics, corpus luteum function, and foetal development [5] [6] [7] and as a helpful technology for embryo transfer procedures. Reproductive performance is economically very important in buffaloes. The biometry of genital tracts of the female reveals the overall well being of the animals. The knowledge of the biometrical status of female genital tract is essential to perform artificial insemination, pregnancy diagnosis and dealing with the infertility problems [8] and its treatment [9] . Modern technologies for increasing population such as in vitro fertilization (IVF), artificial insemination (AI) requires a *Address correspondence to this author at the Department of Surgery and Obstetrics, Sindh Agriculture University Tandojam, Pakistan; Tel: +92-223405309; Fax: +92-222765300; E-mail: kachiwal2003@gmail.com good knowledge of female reproductive biometry but limited information so far been available on the evaluation of buffalo ovaries and other genital organs [10] . Control of diseases is also very important to ensure good health which also demands normal measurement of different reproductive tracts. Some work on the morphology, physiology and pathology of reproductive organs of buffaloes [1, 2, 11] , cow [12, 13] and goat [14, 15] has been reported in different countries. But very little is known about the morphology of the reproductive tract of rbST treated Kundhi buffaloes.
Therefore, this study was designed to assess the effect of rbST on the anatomy of reproductive organs, developmental stages of foetus and placenta by ultrasound machine and manually. The gravid uterus was measured and weighed and its contents were acquired. The side of pregnancy and trans-uterine migration of ova was noted (if any). The gravid uterine horn along the whole length of greater curvature was incised to exteriorize the foetal sac and foetal fluid was collected in measuring cylinder. The weight of emptied uterus, cervix, foetal membrane and foetus was then taken. The numbers of caruncles were noted separately and weight of individual caruncle of both horns was recorded. measured for assessment of foetal age after dissection. Comparisons were made between crown rump length detected by ultrasound machine and actual crown rump length recorded after dissection. The age of foetus was calculated on the basis of CR-length by manual measurement according to the following formula:
MATERIALS AND METHODS

Sixty
Y=28.6660+4.496x, where y = age ( days) and x = CR-length (cms) and compared with built in formula of ultrasound (HS-2000, Honda electronics Co. Ltd., Japan).
Examination and biometry of the specimens were carried out under bright light, in addition to examine gross abnormalities (if any). All measurements of the anatomical structure of normal reproductive tract were recorded in centimeter and weights in grams. The length and condition of the cervix were recorded in centimeter from external os to internal os and the diameter calculated from the circumference at the middle portion. The length of the vagina was taken as the distance from external os of the cervix to the ventral commissure of the vulva. A measurement of the vaginal width was regularly taken at a point approximately 3 cm from the external os of the cervix, prior to extending the dorsal incision through the vagina. For measurement of length and breadth metric system was followed by using scale and measuring tape. Photographs were made for proper illustration of the observations. All measurements were taken with a thin, flexible, graduated tape.
Statistical Analysis
All measurements were recorded in a tabular form. Then the tabulated data was analyzed for descriptive statistics. The significance between both manual and ultrsonographic measurements were tested using SPSS (version-11).
RESULTS
The mean length, width, weight, number of follicle and number of corpus luteum (CL) per ovary in Kundhi buffaloes are presented in Table 1 . The mean length, circumference and weight of oviduct, uterus, cervix and vagina of kunddhi buffaloes are shown in (Tables 2-4 Plate 3: Measurement of foetal fluid with measuring cylinder and CR-length of foetus with measuring tape for gestational age. 
DISCUSSIONS
The weight and volume of ovary on gravid horn was significantly higher than ovary on non gravid horn of rbST treated Kundhi buffaloes. The mean weight and volume ovaries of Kundhi buffaloes were greater than those observed in non-descript buffaloes by Chandrahasan and Rajasekaran [16] , in Murrah buffaloes by Kumar et al. [9] and in Toda Buffaloes by Patel et al. [2] . The volume of ovary as observed with ultrasonography in this study was higher than that found by Patel et al. [2] in Toda buffaloes, Chandrahasan and Rajsekaran [16] in non-descript buffaloes, Kumar et al. [2] in Murrah buffaloes. Similar weight of ovaries and corpus leutum in Kundhi buffaloes was reported by Kachiwal et al., [10] . Weight and volume of ovaries was significantly increased as pregnancy advanced. Its size normally increases during early stage of pregnancy but the variation in size may be due to variation of breed, age, size of animals, environment and genetic makeup.
Waheed [17] observed that the corpus luteum enlarged as pregnancy advanced and produced progesterone to help in the maintaining of the lining of the endometrium in early pregnancy. Thomas [18] observed that when the placenta was capable of producing adequate amounts of progesterone and estrogen, corpus leuteum slowly decreased in size and function after the 10th to 12 th week of pregnancy. The size of CL was larger in this study than those studied by Honparkhe et al. [11] and Chandrahasan and Rajsekaran [16] . In conclusions, there was significant increase in the size, weight and volume of ovaries and corpus leutum as pregnancy advances than nonpregnant buffaloes. A greater number of ovarian structure (follicles) was found at the time of oestrus than anoestrus period
The ultrasonographic appearance of different structures in different studies shown in ( [26] and Pawshe and Purohit [27] . The measurements taken by the use of ultrasound were more suitable than conventional methods, Similar findings were observed by Joseph et al. [28] that ultrasonography can provide a non-invasive accurate diagnosis of liver steatosis and fibrosis as compare to conventional method of liver histology. [26] and Pawshe and Purohit [27] .
